Over-expression of Mxi1 represses renal epithelial tubulogenesis through the reduction of matrix metalloproteinase 9.
Autosomal dominant polycystic kidney disease (ADPKD) is the most common hereditary renal disease. ADPKD is characterized by cyst development that leads to abnormal kidney structure. Renal tubules are a fundamental unit of architecture, so controls of tubular growth and formation are important for proper kidney function. The molecular mechanisms of tubulogenesis are being actively studied as the basis of diagnosis and treatment of ADPKD. Mxi1 is a member of the MAD family of proteins that functions in terminal differentiation, inhibition of cell cycle progression and tumor suppression, while the Myc protein, which is antagonized by Mxi1, causes renal cystogenesis. Based on these molecular relationships, the present study implicated Mxi1 with ADPKD be demonstrating that curtailed Mxi1 gene expression caused cyst formation in Mxi1-deficient mice. To ascertain whether Mxi1 affects renal epithelial cell tubulogenesis, three-dimensional cultures (3D culture) of mIMCD-3 cells and stably Mxi1 over-expressed mIMCD-3 cells were established. The results indicated that over-expression of the Mxi1 gene plays a role in the regulation of tubulogenesis by regulating some genes participating in renal epithelial branching tubulogenesis such as matrix metalloproteinase 9 (MMP9), integrins, fibronectin, and E-cadherin. The results support the suggestion that over-expression of Mxi1 can suppress renal epithelial tubulogenesis. In particular, MMP9 is greatly affected by the expression level of Mxi1. It can be concluded that mIMCD-3 cells that stably over-express Mxi1 fail to form renal epithelial tubules because of abnormally reduced expression of MMP9.